Objective: To assess the orthodontic burden of care of patients from a Brazilian rehabilitation center (Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo [HRAC-USP]). Design: Retrospective. Setting: Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo. Interventions: One hundred files of unilateral complete cleft lip and palate patients who had consecutively finished orthodontic rehabilitation at HRAC-USP were evaluated from January 2011 to January 2013. The duration of orthodontic treatment, number of visits, kilometers traveled, number of appliances and surgical procedures performed were recorded. The sample was divided into 2 subgroups according to severity the interarch relation (Goslon Yardstick score) at the beginning of orthodontic treatment. MannWhitney test was applied for intergroup comparison (P < .05). Results: For the total sample (n ¼ 100), the mean time of orthodontic treatment was 140.2 months, the mean number of orthodontic appointments was 61.8, the mean number of appliances was 10, the mean number of surgical procedures was 6.2, and the mean distance traveled to attend the center for orthodontic appointments was 38,978.5 km. The subgroup with the most severe malocclusion (Goslon yardsticks scores 4 and 5) showed a longer orthodontic treatment length, greater number of surgical procedures, and longer distance traveled than those presenting Goslon yardstick scores 1, 2, and 3. Conclusion: Patients with greater severity of the initial malocclusion experienced a higher burden of care than patients with less severity of the initial malocclusion. To reduce the burden of care, research and efforts should focus on minimizing maxillary growth deficiency related to primary surgery.
Introduction
Individuals with craniofacial anomalies undergo surgical and nonsurgical multidisciplinary treatments from birth to adulthood (Madahar et al., 2013) . The rehabilitation demands a high number of visits to a specialized center, loss of school days, loss of work days for parents, and stress. These efforts to go through treatment cause a considerable disturbance in patients'/parents' lives, with adverse psychological consequences (Chetpakdeechit, 2009) . The "burden of care" refers to the total number of surgeries, treatment episodes, appointments, and procedures during all patients' multidisciplinary rehabilitation (World Health Organization, 2002) . A substantial burden of care interferes negatively in the patient's emotional state resulting in a stress for both the patients and their families (World Health Organization, 2002) .
There is little evidence that the benefits of a high number of interventions overcome the burden of care and the financial costs of treatment. Additionally, there is an increasing concern regarding orthodontic treatments, such as infant orthopedics, use of orthodontic treatment at primary dentition, and maxillary protraction (Severens et al., 1998) . Different orthodontic protocols are followed for the treatment of cleft lip and palate patients at the different rehabilitation centers. Their variety of complexity can drastically influence the burden of care of the patient .
In Oslo, 50 unilateral cleft lip and palate (UCLP) patients were evaluated to measure the burden of care. The mean number of surgeries per patient was 4.8, and no patient was subjected to orthognathic surgery. Concerning their orthodontic treatment, 16% of the sample required maxillary expansion prior to alveolar bone grafting. All patients underwent orthodontic treatment in the permanent dentition, beginning at an average age of 12.7 years, with length of about 2.4 years. The mean number of appointments was 24.3 per patient (Semb et al., 2011) . Meazzini et al. (2013) conducted a study with 62 UCLP patients and assessed the development of craniofacial morphology, the need of orthognathic surgery at the completion of growth, and the orthodontic burden of care. These authors observed that neither earlier nor longer orthodontic treatment altered long-term maxillary growth; that is, because all patients exhibited similar malocclusion severities before orthodontic treatment, the treatment length did not interfere in orthognathic surgery need. These results suggested that the onset of the orthodontic treatment must be timely not to increase the burden of care of cleft lip and palate children.
World Health Organization recommends that the burden of care is decreased by shortening the treatment protocol and preventing overtreatment (World Health Organization, 2002) . Taking into consideration the aforementioned information, this study aimed to assess the orthodontic burden of care in patients with UCLP from a single center. Additionally, this study evaluated the influence of the initial malocclusion severity on the orthodontic burden of care. The sample of this retrospective and observational study was composed of the files of 100 patients with UCLP who consecutively completed orthodontic treatment from January 2011 to January 2013 at a single center.
Material and Methods
Inclusion criteria were as follows: history of entire treatment being performed in the same rehabilitation center since primary lip and palate repairs and absence of associated syndromes; subjects of both sexes had to be included. The sample was composed of the first 100 patients' files which met the inclusion criteria. A total of 54 females and 46 males were included. Sixty-one subjects had unilateral CLP on the left side and 39 on the right side. The mean age at the end of orthodontic treatment was 21.06 years (SD¼3.17).
The following information was retrospectively obtained from the patient's records: birth date, sex, cleft side, age at registration at the Hospital for Rehabilitation of Craniofacial Anomalies, University of São Paulo [HRAC-USP], age at lip repair, age at palate repair, surgical techniques of lip and palate repair, number of phases for orthodontic interventions (interceptive orthodontics prior to secondary alveolar bone graft procedure, comprehensive orthodontic treatment and presurgical orthodontics), age at the beginning of interceptive orthodontics, number of appliances used during interceptive orthodontics, age at the end of interceptive orthodontics, age at secondary alveolar bone grafting, age at the beginning of comprehensive orthodontic treatment, number of appliances used during comprehensive orthodontic treatment, age at orthognathic surgery, age at the completion of comprehensive orthodontic treatment, and total number of visits to HRAC-USP for orthodontic appointments. The distance traveled by each patient during all the orthodontic treatment periods was calculated multiplying the total number of visits for orthodontic appointments and the distance in kilometers from the city of residence to the city where HRAC-USP was located.
Dental models taken at age 9 years (before orthodontic treatment began) were assigned a Goslon Yardstick score by one center orthodontist who was previously trained and calibrated in Goslon scoring. The sample was divided into 2 subgroups as follows: group 1: patients with Goslon Yardstick score 1, 2, or 3 considered as having good to regular interarch relationship (n ¼ 62); group 2: patients with Goslon Yardstick score 4 or 5 considered as having poor or very poor interarch relationship (n ¼ 38). Data collected in the files were compared between groups 1 and 2. 
Statistical Analyses
Mean and standard deviation of each variable was calculated both for the complete sample and for the study groups. Intergroup comparisons were performed using Mann-Whitney test. The level of significance regarded was 5%.
Results
The majority of the sample had lip repair using a Spina technique (55%) followed by a Millard technique (43%) as shown in Figure 1 . Palate repair was performed using a 1-step von Langenbeck technique in 53% of the sample. Two-step palate repair using Hans Pichler technique for the anterior palate and von Langenbeck technique for the posterior palate was performed in 18% of the sample (Figure 2 ). Other surgical techniques for palate repair were performed in 29% of the sample. The mean age of lip and palate repair is given in Table 1 .
The sample contained patients who attended monthly orthodontic recall appointments at HRAC-USP (n ¼ 64) and patients who attended orthodontic recall appointments at a private practice in their cities (n ¼ 36), returning to HRAC every 6 months.
Interceptive orthodontic treatment prior to secondary alveolar bone grafting was performed in 91% of the cases. Secondary alveolar bone grafting (SABG) surgery was performed in 95% of the patients, and 4% of these patients required a second bone grafting. All of the sample had comprehensive orthodontic treatment after SABG. Nonsurgical orthodontic treatment was performed in 71% of the sample whereas 29% underwent orthognathic surgery with Le Fort I and maxillary advancement. Table 1 shows the results for the complete sample. Complete orthodontic treatment including interceptive and comprehensive stages took a mean time of 11.6 years (SD ¼ 3.5 years). The mean number of orthodontic appointments was 61.8 (SD ¼ 29.1). A mean of 10 orthodontic appliances (SD ¼ 3.4) were installed during treatment for each patient. The mean total distance traveled by the patient/family to attend the orthodontic appointments at the hospital was 38 978.58 km (SD ¼ 54 491.81). Table 2 shows that patients of group 2 with scores 4 and 5 (n ¼ 38) had a longer orthodontic treatment, greater number of surgical procedures, and longer distance traveled than patients in group 1 with scores 1 to 3 (n ¼ 62). Orthognathic surgery was performed in 11.2% of group 1 (7 patients) and 57.8% of group 2 (22 patients). Table 3 shows the frequency of orthognathic surgery performed for each Goslon score subgroup.
Discussion
Orthodontic treatment can demand up to 3 stages of intervention, including the interceptive orthodontic treatment before SABG, the comprehensive orthodontic treatment for moving the maxillary canine toward the grafted alveolar cleft, and the preorthognathic surgery orthodontic intervention (Freitas et al., 2012) . Infant orthopedics (Gnoinski, 1982) is not included in the protocols adopted in our center because previous evidence did not show long-term benefits (Jolleys and Robertson, 1972; Friede and Johanson, 1974; Nordin et al., 1983; Semb et al., 2005) . A recent short-term study found an increased burden of care related to NAM therapy (Sischo et al., 2015) . In this study, the mean length of orthodontic treatment was very extensive (Table 2) . Comprehensive orthodontic treatment started at 14.13 years of age (SD ¼ 3.03), with a mean length of 7 years (SD ¼ 3.21). The total number of appointments at the orthodontic clinic was 61.89 (SD ¼ 29.14) in average. A previous study from Eurocleft evaluated 127 files of UCLP patients from 5 European centers and revealed an orthodontic treatment length ranging from 3.3 to 8.5 years with 49 to 94 appointments. Additionally, ambulatory orthodontic treatments ranged from 0 to 146 days at the hospital .
The greater total treatment length observed in our study can be explained by many factors. HRAC-USP was the first center of Rehabilitation in Brazil and until the current days is the only center providing multidisciplinary cleft care in the country. According to the records of 2015, 51 489 patients with craniofacial anomalies were registered at the hospital from the 5 Brazilian regions: North (2961), Northeast (2553), South (6692), Midwest (6001), and Southeast (33 282) as shown in Figure 3 . A mean of 289 patients per day come to the Hospital from approximately 4000 different Brazilian cities for surgical and clinical procedures. This high number of patients seeking treatment placed a high demand on the center, which lead to a longer wait for surgeries for alveolar bone grafting and orthognathic surgery (1.94 and 1.60 years, respectively). Additional factors that may contribute to greater treatment length include the long distance between the patients' city of residence and the treatment center and many missed appointments.
Because orthodontic treatment requires a periodic followup, some patients come to HRAC-USP monthly, whereas others are followed up by private orthodontists in their cities of residence because of the long geographic distance to Bauru.
Even patients who have private orthodontic treatment in their cities usually return to the hospital every 4 to 6 months or at least yearly. An additional problem our center faces is that many private orthodontists do not feel comfortable to treat patients with cleft, which may lead to refusal of treatment or slow treatment evolutions. Tele-health educational programs should be developed to solve these problems. The extensive territorial area of Brazil can explain the long distance traveled by the patients registered in this study, with a mean of 38 978.58 km (Table 1 ). In the last 2 decades, the Brazilian Heath Ministry started 21 new centers spread in different areas of the country, which is expected to decrease HRAC's excessive demand and burden of care for patients in the future.
Our study also revealed that the more complex the initial malocclusion according to the Goslon score, the longer was the orthodontic treatment. The mean orthodontic treatment length was significantly greater for Goslon yardstick 4 and 5 patients (12.75 years, SD¼4.08) when compared with Goslon yardstick 1, 2, or 3 patients (11.03 years, SD¼3.02). The same occurred with the number of surgical procedures ( Table 2 ). The frequency of orthognathic surgery was greater in patients of group 2 (57.9%) compared to group 1 (11.5%), because of the higher severity of the initial malocclusion. In other words, an unfavorable growth pattern increases the orthodontic burden of care. These results highlight the importance of efforts and research to minimize the growth impairment of primary plastic surgeries in CLP. Shaw et al. (2005) concluded that there was no correlation between the length of orthodontic treatment and the quality of the clinical outcome because the center with the greater number of orthodontic treatment appointments showed the least favorable outcomes. The number of appointments is probably related to the complexity of malocclusion and facial growth impairment. Previous studies cited that the frequency of Goslon scores 4 and 5 at 9 years of age represented the frequency of patients requiring orthognathic surgery for rehabilitation. Table 3 shows that in our center, some patients with score 4 at age 9 years were orthodontically treated without orthognathic surgery. Compensation was performed in these patients because the family refused to submit to orthognathic surgery or because the patient was satisfied with facial aesthetics. On the other hand, some patients of score 3 (20%) were treated with orthognathic surgery because of a high level of facial aesthetic expectation. A very small frequency of patients with score 1 or 2 had orthognathic surgery for other reasons besides maxillary sagittal deficiencies.
Reducing the burden of care related to the rehabilitation process in patients with CLP should be the target of a comprehensive effort with participation of a specialized care team, researchers, and public policies. The lack of association between the quality of treatment and number of procedures performed that has been observed in some studies may represent an important lesson for reducing the burden of care. As many factors may influence the burden of care related to orthodontic treatment as facial growth pattern, socioeconomic circumstances, and health care services, our results should not be generalized to other countries. Intercenter and intercountry comparisons should be conducted in the future for identifying key factors for decreasing the burden of care.
Conclusion
The burden of care of orthodontic treatment in patients with UCLP is relevant. Patients with severe malocclusion (Goslon scores 4 and 5) demonstrated greater burden of care related to orthodontic treatment than subjects with mild/moderate malocclusions (Goslon scores 1, 2, and 3). To reduce the burden of care, research and efforts should focus on minimizing maxillary growth restriction related to primary surgery and simplifying the orthodontic treatment protocol with a minimum number of interventions. Additionally, specialized treatment offered close to patient residency is very important for decreasing the burden of care related to orthodontic treatment.
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